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Composting Project: Practical Applications and Social Implications

Abstract Practical Applications
I will be researching the practical application of creating and implementing composting
into different production processes. I will be working with Justin Welch to understand the
composting business that he has successfully begun. Additionally, I will be furthering my
understanding by looking into how his business makes their compost and what are the best
“cocktails” of micro-organisms to make different kinds of compost for different kinds of
production systems. My goal through this research is to understand how compost is created,
implemented and can be profitable for a business. This will allow me to be able to create
educational materials for small-holder farm owners and show them the environmental, social and
economic benefits of creating and using their own compost.

Abstract Social Implications
I will be researching the history behind the topic of composting. Spanning back to the use
of composting in indigenous cultures, into the industrial era and the rise of fertilizers and
agrochemicals, and concluding in the green revolution era where the focus is back into encouraging
composting and other ‘green methods’ of farming and waste disposal. I will use my knowledge in
the history of composting and through my practical application in a composting business to ask
the question, ‘why is composting so important’ and take a critical approach of why I will argue it

is one of the most important methods of combating climate change, food insecurity, and other
issues.

Practical Applications (ELENA)
First to understand why composting is so effective one must understand, what is
composting? The word gets thrown around so much but do people actually understand the process?
Composting is a simple fermentation process; the breakdown of organic material aided by an array
of microorganisms, earthworms, and other insects in the presence of air and moisture.
Fermentation is a metabolic process that converts sugar to acids, gases, or alcohol. This process
occurs in yeast, bacteria, and also in oxygen-starved muscle cells. As in the case of lactic acid
fermentation, this process yields compost. There are also other by-products created such as
ammonia, carbon dioxide, sulfur compounds, volatile organic acids, water vapor, and heat.
Typically, the amount of compost produced is 40 to 60 percent of the volume of the original waste
(Composting, 2011).
What is actually beneficial for the environment about composting? Composting helps
create a sustainable way to dispose of our waste. This allows many environmental benefits, such
as decreased greenhouse emissions and the decline of fertilizers and chemicals used in agriculture.
Organic waste in landfills generates methane and other potent greenhouse gases. Through
composting, the dangerous emissions from this organic waste can be significantly reduced from
the atmosphere. This cuts down on one of the largest problems right now, the greenhouse effect,
heating our Earth. Composting is a natural way to cut back on emitting harmful gases into the air,
as well as implementing the drawdown effect and actually decreasing the greenhouse gasses
currently in the atmosphere. Compost actually can capture and destroy 99.6 percent of volatile
organic chemicals in contaminated air (Reducing the Impact).

The benefits do not stop at the environment, composting can save hundreds of thousands
of dollars for corporations and companies as well as benefit individuals. Compost can provide cost
savings over conventional soil and mulch that average consumers use for yard work. Especially
when local composting companies collect from locals this allows for prices to drop. Such as in
2007 to 2012 Curbside Compost collection grew by 239% in local areas in the DMV (Josephson).
This is beneficial for all residents that are involved because the citizens do not need to take
composting into their own hands and pursue it at their own houses. Not only will it be cheaper but
will also be more nutrient rich and effective in yard work and farming. Mulch and soil can be
anywhere from 45 to 65 dollars per cubic yard whereas composting is as low as 35 dollars per
cubic yard (Reducing the Impact…). This all goes without mentioning the benefits of composting
for the real estate market. If a house is a “greener house” meaning that if the house has solar panels,
composting or is sustainable for the environment, it has been proven from many case studies that
those houses rise in price on the real estate market (Josephson). Not only will people save on waste
disposal costs, fertilizer and mulch costs, and selling the compost for profit, but they will also raise
the overall price of their home or building on the market.
For corporations and companies there is one big area in which there are savings, hauling
costs or disposal costs to landfills. In 2011, Middlebury College in Vermont saved 100,000 dollars
on landfill fees by composting 90% of organic food waste generated on campus. The 370 tons of
food Middlebury composted translated into savings of roughly 270 dollars per ton of waste
(Composting, 2010). With savings like this many venues are catching on. For example at the
California Coliseum, where the Raiders football team plays, cut its hauling costs by over 20%
when it started composting. The Mariners Safeco Field composted 85% of all stadium waste in
2014 translating to around 131,000 dollars in savings from disposal costs (Josephson). Think about

how crazy that is. By placing your waste somewhere else these companies saved hundreds of
thousands of dollars… for no effort at all.
With countless amounts of environmental and economic benefits; for individuals and
corporations, why are people not composting? For one composting programs can be difficult to
scale. There will always be people who do not want to compost and that is one of the problems
with a voluntary system. However, such as in San Francisco or Seattle with a mandatory
composting program, this can be more effective, but comes with problems. In 2014 Seattle
implemented rules that made composting organic waste mandatory, such as recycling laws across
the country. After a pilot of the program the city discovered that people were not composting
properly. They were including plastics and other forms of waste that disrupted the composting
cycle and made the end product unusable (Reducing the Impact…). One of the big issues of a
composting program is the amount of resources and money needed to educate the participants of
the program so that it can be a profitable and successful program for all.
Another large issue and a reason a lot of single households are not composting is because
the organic food waste being composted can smell. This is less of an issue with commercial
composting due to these facilities either being on farms or out of the way next to landfills. But
with single households, composting in backyards or inside smell can build up especially on hot
days. However, entrepreneurial minds have found ways around this by creating companies that
come and collect your compost for the consumer. Compost Cab is a local service in the DMV that
will drop off a bucket for the consumer to put organic waste in, and just like with trash and
recycling will come on a specific day each week to collect. Compost Cab charges consumers thirtytwo dollars a month for their services, which they find reasonable due to the other savings that
compost includes. The Curbside compost company in Brooklyn has found that acceptance rates

for their services are boosted in the winter due to smell being less of a problem due to the weather.
This is a trend that can be followed across the country in all composting companies and programs.
But, what are the different types of composting that individuals and corporations can do to
lower their emissions? There are multiple different kinds of composting according to the EPA. The
first type of composting would be known as onsite composting. Onsite is the most simple way to
compost. It involves taking small amounts of food scraps and composting these scraps in a small
bin (EPA). This small implementation can drastically reduce the amount of food waste a business
or individual produces. The next most common way to compost would be through Vermiculture.
This is a more complicated form of composting where worms will feed on the food waste and other
organic waste and then excrete the now usable compost. “Red worms in bins feed on food scraps,
yard trimmings, and other organic matter to create compost. The worms break down this material
into high quality compost called castings. Worm bins are easy to construct and are also available
for purchase. One pound of mature worms (approximately 800-1,000 worms) can eat up to half a
pound of organic material per day. The bins can be sized to match the volume of food scraps that
will be turned into castings” (EPA). Following, there is Aerated or Turned Windrow Composting.
This type of composting involves forming organic waste into rows of long piles called “windrows”
and aerating them periodically by turning the piles. This size pile is large enough to generate
enough heat and maintain temperatures. It is small enough to allow oxygen flow to the windrow's
core. According to the EPA, “Aerated or turned windrow composting is suited for large volumes
such as that generated by entire communities and collected by local governments, and high volume
food-processing businesses (e.g., restaurants, cafeterias, packing plants). It will yield significant
amounts of compost, which might require assistance to market the end-product. Local
governments may want to make the compost available to residents for a low or no cost” (EPA).

The fourth way to compost is called In-Vessel Composting, “In-vessel composting can process
large amounts of waste without taking up as much space as the windrow method and it can
accommodate virtually any type of organic waste (e.g., meat, animal manure, biosolids, food
scraps). This method involves feeding organic materials into a drum, silo, concrete-lined trench,
or similar equipment. This allows good control of the environmental conditions such as
temperature, moisture, and airflow” (EPA). The material is mixed, can be either mechanically or
by hand, allowing for there to be airflow through the compost and make sure all of the waste has
enough time to enter the process of becoming compost. The method produces compost in a
relatively small amount of time, usually just a few weeks. However, there is a period afterwards
of waiting for the microbial activity to balance until it can be usable. Finally, there is Aerated Static
Pile Composting. This is the type that Justin Welch used in the field work that I conducted whilst
studying abroad in Costa Rica. In aerated static pile composting, organic waste mixed in a large
pile. To aerate the pile, layers of loosely piled bulking agents (e.g., wood chips, shredded
newspaper) are added so that air can pass through from the bottom to the top of the pile. The piles
also can be placed over a network of pipes that deliver air into or draw air out of the pile. Air
blowers might be activated by a timer or a temperature sensor (EPA).
One of the many reasons that Justin decided that aerated static composting was the right
type for his composting business is that this type of composting creates yield fairly quickly,
typically in three to six months. The reason this was chosen was because of what type of waste is
successfully composted. Aerated static compost works well for, “larger quantity generators of yard
trimmings and compostable municipal solid waste (e.g., food scraps, paper products), such as local
governments, landscapers, or farms. This method, however, does not work well for composting
animal byproducts or grease from food processing industries'' (EPA). That is why in a composting

business that focuses on pickup from local restaurants and local homeowners were the large
majority of waste in municipal solid waste, Aerated Static compost which yields compost quickly
and is very effective with this type of waste, making this the best decision for Justin's business.
Some other reasons that Justin may have decided to use this method of composting,
“Having a controlled supply of air allows construction of large piles, which require less land than
the windrow method” (EPA). With the expanse of Justin’s facility being undertaken currently this
method makes sense due to less space being needed. Additionally, since they are completing a
state of the art complex, they will have the foundation with air flows for all of the compost piles.
Also with covering the piles with compost that has already been through the process this can
alleviate the odors and create less issues for the surrounding community.

Why is composting so important to go to all this trouble to change our current process of
waste disposal? First, composting is important because it helps alleviate a public health crisis, food
insecurity. With composting, in the food production process a circular economy can be created.
Closing the circle with composting can allow food producers to create healthier food with less
agrochemicals and those who do not have access to food to grow their own in community or
personal gardens.

Additionally, composting helps with global sustainability. According to Chad Frischmann,
reducing food waste is the third most important step in combating climate change (100 Solutions
to reverse global warming, 2018). Through composting not only can carbon dioxide, methane and
other greenhouse gases be reduced by offsetting how much food waste is put into landfills,
additionally some types of compost known as biochar have a drawdown effect. This means that

these types of soil not only reduce the carbon dioxide output but actually absorb carbon dioxide
and other greenhouse gases out of the atmosphere, much like trees.
Finally, composting is important because through the process of creating community
gardens and using the compost more to not only reduce waste but grow new food, communities
will be built. We see this in already so many urban farms for example in the Tubman House in
Baltimore. Not only have they created a sustainable urban farm where they create healthy fresh
food for those in Baltimore that may not have access to those types of food, but they also create a
community around the farm. People from Baltimore come together every Sunday to create healthy,
fresh food and work together. With composting being used more, more of these tight knit
communities could be built across the United States and even the world. Bringing us from a place
of hate to a place of love where composting could be the center of it all.

Mauricio’s Section
Composting has a long history; references to use of manure in growing crops were found
on clay tablets from the Mesopotamian Valley dating back to several thousand years ago. Native
Americans taught the practice of composting to the colonists, who soon moved from the use of
fish to create higher yields in each field to a compost mixture utilizing manure (Composting, 2011).
Aided by bacteria, fungi, other microbes, water, and air, the organic litter eventually decomposes
into a nutrient-rich material called humus. This material is a dark, organic substance that forms in
soil when plant and animal matter decays. Composting is a matter of people attempting to make
humus more quickly, using whatever materials they have available at their disposal (Composting,
2011).
In the Amazon’s from over 2,500 years ago there was a soil discovered by the name
biochar. This is some of the globe's richest soil that can transform poor soil into highly fertile

ground. In various regions around the Amazon Rainforest, however, large areas of black and fertile
soil have been found. This soil doesn’t only differ from the soil from the entire surrounding
landscape, but rather has been found to be composed of charcoal (burned wood), bone meal and
other organic ingredients. Scientists have come to believe that this soil is anthropogenic, meaning
that it is human created. Whereas our modern-day society has been wasting soil, the ancient
Amazonian cultures patiently built huge amounts of fertile soil that allowed them to subsist in
specific regions for extended periods of time (Roberts, 2017). These areas of terra preta range are
scattered throughout the Amazon lending to the hypothesis that, far from being a virgin wilderness,
groups of people have inhabited the Amazon for thousands of years. The terra preta landscapes
differ in size from 1 to 80 hectares (Roberts, 2017).
The discovery of terra preta shows that it is completely and entirely possible to live in a
bioregion without destroying the ecological health of that area. Whereas our Western culture has
been characterized by ruining the environmental health and depleting the natural resources of one
area before moving on to the next area, the Amazonians lived for close to 2,500 years in one of
the most diverse yet vulnerable ecosystems on our earth without ruining that environment. In fact,
through improving the soil with terra preta practices, the ancient Amazonians were able to grow a
greater number of crops, therefore increasing the diversity of the ecosystem even more (Roberts,
2017). This begs the question, what can we learn from the practices of the indigenous cultures of
the Amazon? If indigenous cultures of the amazon found a way to live sustainably over 2,500 years
ago, then this should encourage us to live more sustainably in today’s day and age through maybe
even some of the same processes.
The industrial revolution led to the rise of inventions that are all about efficiency such as
the assembly line, cars and countless others. It also led to the change in our techniques of farming

and food production. Instead of subsistence farming we turned to more industrial means of
producing large amounts of food for an ever expanding population. This led to the discovery and
the invention of agrochemicals to create a more efficient process of producing larger yields of
crops.
Fertilizers have been proven to increase crop yield all across the world, why stop? These
fertilizers are beneficial for the crops but when washed away by rain or soaked into the soil they
can be detrimental to the surrounding ecosystems. Through a study at the University of Wisconsin,
fertilizers have been linked to gastric cancer, goitre, birth malformations, and hypertension;
testicular cancer and stomach cancer (Understanding the Effects...). This does not even include
algae blooms when fertilizers and chemicals runoff into rivers and lakes. Since fertilizers increase
the speed of which plants grow, when washed away into rivers and lakes from groundwater runoff,
algae rapidly grow throughout the affected area. The only reason this is a problem is because algae
consumes large amounts of oxygen. This leads to “dead zones” where all of the oxygen in the
water has been consumed by the algae, leading to detrimental effects on local aquatic wildlife and
plant life. Adding compost to soil can reduce or eliminate the use of chemical fertilizers and
promote higher yields of agricultural crops. On top of this, “composting can save gardeners and
farmers money on expensive fertilizers and soil conditioners” (Composting, 2011). Not only does
composting save money for farmers and promote higher yields in crops, composting also cuts
down on the negative impacts of fertilizers and chemicals on the surrounding ecosystems and
organisms.
Fertilizers and chemicals are being used is an ever-increasing issue now, especially with
the global influx for food due to a rising population. Food production is scaling up using chemicals
and other harmful substances for higher and higher yields, without understanding the true effects

of these substances on surrounding life. But in the aftermath of creating more food, faster, the
runoff from these farms is killing fish, plants and other aquatic life that is essential for coastal
towns and production of food from the ocean.
The increased use of agrochemicals and fertilizers was seen a lot in the developing
countries of South and Central America such as Costa Rica, which came to be known as Banana
Republics. A large issue that goes beyond the systematic oppression that the Banana Corporations
and the United Fruit Company started in Central America is the health issues that surround the
banana plantations. It has been shown that in multiple communities that are surrounded by these
plantations owned by these large corporations there are more neurological diseases and mental
health issues among the residents (Banana Land: Blood, Bullets, and Poison, 2015). Not to
mention how their general health has been impacted as well with cases of lung disease, cancer and
other illnesses throughout the communities that surround these plantations (There will be Bananas,
2020). The agrochemicals are spread by the runoff carrying the excess chemicals into the
groundwater and nearby rivers. One of the issues is that in these communities Chiquita, Dole and
other corporations create these plantations on the higher land above these smaller communities.
This results in the runoff spreading downhill and impacting the entire community. Additionally, a
way that agrochemicals are sprayed onto the plantations is by plane. This means that the chemicals
are spread not just onto the plantations, they are spread directly on top of local communities and
residents. There have been instances of these chemicals not only being sprayed in large quantities
into the plantations but also instances where there have been explosions or spills overloading the
rivers with these dangerous chemicals. Specifically, from Banana Land: Blood, Bullets, and
Poison there was an instance in a community where the local community used the river daily for
bathing and drinking water. What are the options for the residents if their only source of their water

is poisoned? The logical option is to move away however; the banana plantations have a death grip
on the workers. Meaning the bananas plantations are the only way for some of these community
members to make money and support their family. This makes it extremely hard to move away or
relocate due to financial issues for the families. The workers have formed worker’s unions in the
industry to try and combat this issue however; the unions are not doing an effective job of
protecting the workers who come forward with complaints about the corporations. Instead of
beneficial change in the banana industry by these workers stepping up, these workers are fired and
used as a warning to the other workers to not cause any issues or friction with the banana
corporations.
There are countless regulations that are placed on the banana corporations to not use these
chemicals but the regulations are not enforced with the seriousness that they should be. Also, there
is a lack of accountability in countries like Costa Rica and Panama compared to the United States
of America where there are strict regulations that are enforced more regularly.
There are also these types of issues being caused in the pineapple industry in these countries
such as Costa Rica. According to Felicity Lawerence, “the government (of Costa Rica) accepted
that residues of 22 agrochemicals could be detected in the drinking water, among them bromacil,
a herbicide linked with cancer of the thyroid, liver and kidneys. Finally, in 2007, the authorities
agreed to send in water by tanker. But deliveries can be erratic and are insufficient. When we
visited, Nunez and her neighbors had been waiting four days for the tanker to arrive. Most residents
still rely on the contaminated piped water for washing and, if they are out when the tanker does
show up, for drinking water, too” (Bitter Fruit, 2010). Specifically, in this community next to a
pineapple plantation the government found over 22 different types of chemicals in the water
stream, some which are now known to cause cancer. We had the ability to learn more about this

in our field trip to a pineapple plantation ourselves during our time abroad in Costa Rica. We
learned that pineapples are only supposed to be produced once a year naturally. However, with the
implementation of these chemical processes the pineapple plantations are able to make the
pineapple plant produce two times a year and are working to make them produce three to four
times a year. Also, during our field trip we learned from the activist that when the government
comes to inspect the the pineapple plantations the workers will disguise harmful chemicals with
different labels, wear their full protection suit (only on the day of the inspection), and go to many
lengths to make sure that the corporations pass these inspections. The activist explained, “that this
is the only worker’s income source, even though they are being harmed and abused by these
corporations either you protect them from these inspections or you lose your only income source
for your family”. This is a scary thought that these corporations have so much power over the
government and the people in these communities that they can poison the ground, water and the
people without consequences.
With all of these issues that have been found with fertilizers why was there the switch from
composting to fertilizers in the first place? Due to the industrial revolution the mentality that
surrounded the world was efficiency. Fertilizers were an easy way to increase the efficiency of our
agriculture systems without much second thought. However, there was no research or knowledge
of what happens when we dump these anthropological chemicals into our ecosystems. Now it is
common knowledge in the thought process of a circular economy that it is always better to reduce,
reuse and recycle our materials, or better known in agricultural systems composting.
The last few decades there has been the rise of a new movement, the green revolution. The
green revolution is the overall shift of using more responsible farming techniques that respect the
ecosystem as a whole and instead of looking as if humans are not part of the ecosystem. This

thinking places humans inside the ecosystem as a part of this vital circular economy. This
movement is the return to the thinking that the indigenous cultures of the world had, of being
integrated into the ecosystem and creating sustainable practices that respect nature.
There are multiple examples of practices encouraged by the green revolution that are being
now used in Costa Rica in some of the smallholder farms, specifically those that we visited in my
time abroad. First, there was the method known as alley cropping. This method means planting
crops between rows of trees to provide income while the trees mature. The system can be designed
to produce fruits, vegetables, grains, flowers, herbs, bioenergy feedstock’s, and more
(Agroforestry, 2020). Next there is a process known as forest farming. This method grows food,
herbal, botanical, or decorative crops under a forest canopy that is managed to provide ideal shade
levels as well as other products. Forest farming is also called multi-story cropping (Agroforestry,
2020). Finally, the most common method that we learned about being implemented into
smallholder farms in Costa Rica was the Silvopastoral systems. Silvopasture combines trees with
livestock and their forages on one piece of land. The trees provide timber, fruit, or nuts as well as
shade and shelter for livestock and their forages, reducing stress on the animals from the hot
summer sun, cold winter winds, or a downpour. (Agroforestry, 2020). All of these processes either
help increase the diversity in an ecosystem or reduce the amount of greenhouse gas emissions there
are from agriculture systems. The green revolution has encouraged the use of more sustainable
methods of farming and these are just a few examples of some of the methods that have become
popular in Costa Rica and across the world.
Why did the green revolution encourage the use of these sustainable methods and the
switch back from fertilizers to composting? There was the switch from fertilizers to composting
because people realized how detrimental fertilizers and agrochemicals were to the food system and

any living organism involved in the process, including humans. There has also been the realization
that the corporations that are causing these detrimental effects to our ecosystems through
irresponsible agriculture practices have too much power over the governing bodies and the
communities they are involved in. Composting has been around for centuries and has proven time
and time again that through a natural process we can improve our agriculture systems, improve
our ecosystems health through the dissolve of fertilizers, create a drawdown effect of carbon
dioxide and become a more responsible member of our ecosystems.

Bibliography
100 Solutions to reverse global warming. (2018). Retrieved from
https://www.youtube.com/watch?v=D4vjGSiRGKY
Agroforestry. (n.d.). Retrieved from https://www.usda.gov/topics/forestry/agroforestry
Composting. (2011). In Environmental Encyclopedia. Gale.
Elvistejeda, Antisandman, Kat, Justin, D., Scotese, B. M., Schirmer, … Nda. (2015, September
11). Retrieved March 22, 2020, from https://topdocumentaryfilms.com/banana-landblood-bullets-poison/
Josephson, Amelia. “The Economics of Composting.” SmartAsset, SmartAsset, 20 Aug. 2018,
smartasset.com/mortgage/the-economics-of-composting.
Land, B. (2020, April 14). Banana Land - Blood, Bullets & Poison (English). Retrieved from
https://vimeo.com/129550053
Lang, S. S. (2006, February 18). Cornell biogeochemist shows how reproducing the Amazon's
black soil could increase fertility and reduce global warming. Retrieved from
https://news.cornell.edu/stories/2006/02/amazonian-black-soil-could-improve-soilsreduce-global-warming
Lawrence, F. (2010, October 1). Bitter fruit: The truth about supermarket pineapple. Retrieved
from https://www.theguardian.com/business/2010/oct/02/truth-about-pineapple-production
Roberts, T. (2017, August 7). Terra Preta in the Amazon. Retrieved from
https://www.permaculturenews.org/2017/08/08/terra-preta-amazon/
“Reducing the Impact of Wasted Food by Feeding the Soil and Composting.” EPA,
Environmental Protection Agency, 2 Aug. 2018, www.epa.gov/sustainable-managementfood/reducing-impact-wasted-food-feeding-soil-and-composting
There Will Be Bananas. (2020, January 9). Retrieved from
https://www.npr.org/2020/01/07/794302086/there-will-be-bananas
Types of Composting and Understanding the Process. (2016, August 29). Retrieved from
https://www.epa.gov/sustainable-management-food/types-composting-and-understandingprocess
“Understanding the Effects of Chemical Fertilizers.” Benefits of Breastfeeding: For Baby,
Mother and the Earth - Sustainable Baby Steps, www.sustainablebabysteps.com/effectsof-chemical-fertilizers.html.

